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#M 2003-078814 ^- v I 1/ 

im^m 1 1 ( i ) «±t;> a^^A 1 uG a V I n i_u-vN (fzfz L. 0 
^u^l. O^v^l. u + v^l-eab-So ) T'^^tL^i|i^#g^B^i-^X 

[1**:^ 3 ] mU-^^ i5^M7&^m^5^A 1 uG a i_uN (Ttifi L. 0 < u ^ 1 tr 

o 

Gai_uN (fjfiL. 0. 05^u^l-e^^o) T'^^ tL^lf ^]g3 mSi£<7)I 
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#11 2003-078814 ^- v : 2/ 

[if*^8] miE (iii) oxfiiciJv^T. mm^u^m^mm^x-mw}^ 

(II) frfB-^>^^m^^^lltB-r^frffi^«±t3. a^^A luCayl ni_u-v 

(III) S^^^tf#H^Tt3:feV^T. if')^-U. T;V'^ -■^Ai5<tt;^'-r >V 

im^^ 10] frf ;^ ^ MtJ^ a< b V 'j n > . mit v 3 > . ^^ks^b v 
tcSS*c<7)iiii^M<b%*1S<7)M^;^-/So 

v^TtL^o^Tj- ^ ^ji^mim 9 t^fEa<7)iima'fbti^«<^s^jii:^vio 

[if 1 3 ] tffffi^»^ m^i)^ (0 0 0 1) m-^'hh -f 7 T ^ r^m.x- 

[it^igi 4] B-fiBiimTc^^^^:^''; -^A-c^f). HiffEiima^bt/^B^B^^'M 

o 
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# SI 2003-078814 



3/ 



[0 0 0 1] 
[0 0 0 2] 

mitij'')'y^ (GaN) ^^^Tjiiij^.a^fttj^b^w^^ (J':it> iimmim 

t~V (LED) (ir^V ^■7°lx^^BS0^;^tn;)Sffl^tL^o tTt:. mm^LDli 
[0 0 0 3] 

v^^o L;&-L5^;&-^i^. ■'f^T-f T^^tG aN^S^atti. 1 3 . 8% 

(D^-^^h^. W?RimiI^2 5. 8%c7)M:6^^afe^o COf^i6. ^iB-^i^ 1^° ^ v 
-^)VmmzX^xnhiih G a N?f mr-ti^B^HttTS^'+^T'ti^v^o -<7):^-^-t?# 
h^hm^n<^n&.^mt^ m-^. 1 08cm-2--l 0 9 c m-2T'^ f) , ^{4^-^(7) 
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#gl 2003-078814 ^- v : 4/ 

^^«)m<^75^tf^tL-ri5l9> fztx.l£ELOG (Epitaxial late 
ral overgrowth) '^^^^Tf^H^ tiTv^^o ^<7)1fili:l>ZXtH^. Icfi 
^Jt ^ 1 0 5 c m-2~ 1 0 6 c m-2fljt $ -CTtf 'i) «^ t ^^^"C § ^ i^J^mJimmS. 

[0 0 0 41 

tLTl^/io L;e»^L^75^^^. G aN^A 1 N'S:i:^'coiimM'fbtJ^MB^B(Oil!."^Jci5 

1 2 0 0t:T'8 0 0 0^&<Dmi^-^^'Z^mt^fiX^fZo :ifHzMt 
. ifi^. Na:7^y^';^^fflv^^>l<!:-e. 7 5 0°C. 5 0 ^ffi-h ^ Jrbicem?^ 
fSBEt? G a N ^ -^fi^tr § ^ ^ <i: h:^-i>z^ KfZo 
[0 0 0 51 

fti5T'{i> T>^-T*-^tfM^:^'>^#H^Tl3i3V^TG a tN a t(DM^!^ 
^ 8 0 0°C. 5 O^ffiTifii^-t^. 9 6BfrBl<7)W^B#rHlt:\ ft 

±^^m-^^ X:d^ 1 . 2 mmnm<^^^^m^m hftX^^h {tztx. ktmff:^. 1 ) 

O 

[0 0 0 61 

ttz. ^t7T-rT*^±iC*ll^S^ffi^ftvi (MOCVDiMetal O 
rganic Chemical Vapor Deposit ion) t^io 
TG a N*tH^B^^^mt7t<7)-^. Wmm^^ (LPEILiquld Phas 
e Epitaxy) \ZX'DX^-1^^^^m^^^h1imi>U^^fiX\^^^o 
[0 0 0 7] 

mmxm i ] 

#^ 2002-293696 -^^^ 
[0 0 0 81 
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mm 2003-078814 ^-v: 5/ 

[0 0 0 9] 
[0 0 10] 

^fbi;. G a N|SH^HCO^;|i)tM-e(i. E L O G'/^c^fflv^^ CI <h J; o TlEfi^ 

mmxit^n^i^j:-^^ ^ < . muRm^ ^^^zt ^mmx^ o tzo 

[0 0 1 1 1 
[0 0 12] 

mm ^ m-ik-r ^fzi!b(D^m 

(i) mU±.^^. a^^A luG avi ni_u_vN {fztzL. O^u^l, 0^ 

(ii) m%^^mwm<n±M^^. y^^-^y^'^itfz-r^^m^f^ft^i-^nmt 

^^iso ^o^^»tc:fev>T. iimm^t<i^^^mi^tii^ m^^AlxCa 
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#0 2003-078814 



^-v: 6/ 



yIni_x_yN {tzfzLO^x^l . O^y^l. x + y^l) X^m^fi^^M^i^ 
[0 0 13] 

[0 0 14] 

±fa^ 1 <7)^^::^?i-rti, mrie-^;^ ^mT^^^^i^K^A i uG a i_uN (/i/c l. o 

[0 0 15] 

_hfS^ 1 <7)M7i:^-^T'{±. HuK-7X^m(7)A 1 coagfeitTi^ tu f (?) A 
1 O&^Jrbct i9 v^^<7)-e^ J: v>o 

[0 0 16] 

^^AluGai_uN (fc/fL, 0. 0 5^u^lT-^^o) T'^^tL^ ^<7)-e*) 
J: v^o 

[0 0 1 7] 

[0 0 18] 

[0 0 19] 

(II) mrie-rX^M/O^'bSm-r^Htrffi^'ISJit^^ «T^AluGavI ni_u_v 
N (/vifiL. O^u^l. 0^v^l^ u + v^l-e^)^o ) -e^^^'i)4^##^ 
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mm 2003-078814 



7/ 



(III) a^^^tfSH^Tt^isv^T^ if')^A, T;v^-'^A:fcJ;t;'-f >v 
[0 0 2 0] 

±Um2(Dm^:fj'}^Xli. m^-^y^i^m:^^ ^'fbv';r3>, ^ 

[0 0 2 1] 
[0 0 2 2] 

[0 0 2 3] 

±Mim2(Dm^:)imxii. mt^mmK mm^^ (o o o d ®-e*^-9--7T-r 

[0 0 2 4] 
[0 0 2 5] 

o 

[0 0 2 6] 
[0 0 2 7] 
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# fl 2 0 0 3 -0 7 8 8 1 4 ^- v : 8/ 

[0 0 2 8] 
[0 0 2 9] 

{'mMm 1 ) 

[0 0 3 0] 

t-r. mi (a) \,Z7fi-rXnK, ^«ll±tl. SbK^A luCavI ni_u-v 
N (fc/fL. 0^u^l> 0^ 1 -eab^E)) T'^$ ti^^iifr^ 1 2 ^ff^fiKf 
^ (X^I ( i ) ) o ^m^m 1 2{i. /::i:x.{i\ ^^^S^tB^ft (Metal 

Organic Chemical Vapor Deposit ioniM 
OC VD) (Mo I e c u 1 a r Beam Ep 

i t a X y : MBE) /N-r K^-T K^ffi^S'S (HVPE) T'ffMT'§;i>o »^ 
1 1 \Z{i^ T 4 rmU^G 2i AsmWL. S i S i C^^S. A 1 

^i:^~^fflv^<5>.ri:;{)^^-e§^o -9-7t^ T^^^ LTti. fzt^\t^ mMi)^ (0 0 

0 1) mxhh'^y T ^r&i^^m^^^^t'h^x^^o 

[0 0 3 1 1 

■^C. HI (b) tc^-Tctdt^x 1 2co±§|5tc. i^'^tifz 

•^7.^7^.1 3 ^M^-t^ iXm. (ii) ) o -7^^^mi3(i. G aNcT^ib^StCifelt 

GaN. A 1 203^t^T'f^^$n;2)o fe^^A 1 yG a i_uN (fcT^iL. 0<u^ 

»#^12 0A1^^^ (a^Jt) J: ^;^iv^^<!:/&il?i Lv^o # 
1 2;6^G aN:;^-'^'^^*!^. 1 3 fiS-fiK^A 1 uG a i_uN (;t:/f 
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#M 2 0 0 3 -0 7 8 8 1 4 v : 9/ 

0. 0 d^u^ix'^^o ) r'm^n^m^^h^j:^^t^mtL^^c 

[0 0 3 2] 

(7) ±M HI =^1112 (a) tc^-To 1 2 «±. 3<7)i:ji?Ll 3 htc 

^iJ^'^nrv^T^ ctv^o •^<7)i#'^<7)-v'>(>^Ml 3<7)±Mlil^[iI2 (b) iZTj^iTo 

zcom^. ^mi^m 1 2 ti. -^^^mi 3(7)it 1 3 g^^^ib;^ vy^-^mzmm-r 

<7)?fMi3it>'^*:*''^*fflv>;^c ^ -^^ ^ > ^tc J: o -C/^°^^' > ^-T 'S) ^ t 

ij^X^ho 3;^JA 1 N^A 1 G a N^^^^^^J^-^. ^ti^Kvi-C-eti 

>i/f -S-t^^'-e^^o -^^^^Ml 3 7&^^A 1 2037^-^':?^^'^. %mWL^mXK 

fifzA izo^m^^fimx^ho 

[0 0 3 31 

^ti. mi (c) tc^i-ctdtc^ -rxiJ'Mi 3/i-<b^tBi-;E>#^^il 1 2 ^« 

[0 0 3 4] 
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^-v: 10/ 



(D^-Xsii. N a ^ L i Oyl^t/^rfflv^^^ tT&^'^-i/^o N a <h L i cor^-^^^ y 9 

7.^m^^fzm^)t^^x-{t^ (0 0 0 1) :^f6]j;i9^>. ^ixMi.xm%^j:ii\Pi. -t 

[0 0 3 5] 

±fBX@ (iii) tcioT. ^^mi^mi 2±:feJ:0'vy?.^mi SJitciimS'fL 
tffS^al 4 7{>^^:Ri-^o Z(D^^mmMlZX'oX^ a^^>6^a^^A IxGayl n 

l_x-yN (/:: L 0 ^ X ^ K 0 ^ y ^ 1 ) xm^fi^ lUmMitm^^B {fztk. 

[0 0 3 6] 

IMIM (iii) liisv^r. a^^^tf#ffl^fc LT{±. SMif:^ (N2) #ffl 
"c- 1 1 0 ot:fiJt-e. ffi^'jTjn^ii- i o o^ffiSJt-e^f ^tt^o 

[0 0 3 7] 
[0 0 3 8] 

iimmit^^^B^fi^m^-^fz(Dib^z^ iimmim^^Bm]-<7)Uid' (^y 
T^T^m imm^j:t:izX':>xm^ir^zti,zX'oXs iummi\:'^^^B<D^ 
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^-v: 11/ 



[0 0 3 9] 
[0 0 4 01 

t-r\ ms (a) I^ZTT^-tX^K. *«1 1±13. ^N°^J'-->i^*$n;^c-7>^i^M 

3 2^?FM-r^ (Xfl (I) ) o 'TT.^ms 2ii. fztx.l£. m. 

mx-^^o tfz. •7:^^ ma. mj^,-^m^^ {m,^.-^n o o oviik±) (d-mm.^,^ 

K-eff^fiKL-r^> ctv^o -7:^i^m3 2(7)?f^tft{i> -TT^iJ'Ml 3 tIW| 
[0 0 4 1 ] 

[US (b) ti^i-J: ^ t;. -T;^i:^^3 2/0-^»t±l-r^^«l 1-ht;. a 
1 uG ayl ni_u-vN {fzfi\^^ 0^u^l> O^v^l. u + v^ltr 
hho ) ■e^^tl^^^^-^^^#S^®3 3*ff^^-r-5> (XS (II) ) o 
#^3 3 {±. fci:x.{^. (MOC VD : Me t a 1 O r g a 

nic Chemical Vapor Deposition) \^^^^^ K ^ 

^ F^MS (HVPE^S) -eff^^-e^^o #^^^3 2(Dii:^mu fifeft^am^ 
^St^isv^T. 1 0 1 orosjg-eis^^ft^^i:^ ^04 (a) tc^i-J;^ic, 

'^mWm 3 3 (iRIi^^ttc^fti-^o t f^. 1 0 4 0 ^Q(D\^mx^^nWL^^^^ t 
> 1114 (b) ti^-Tidtc, #S^S3 3 (i^ff^t>tti^ft-r^o Sfc^ 10 70 
X:(D^^^X^^nm^^^^t. [114 (c) tc^-Ti^H, #^^^3 3{iR*£t»t 

ttzkm-^im^^WL^-r^o 

[0 0 4 2] 
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12/ 



^^^^ ixm (III) ) o ^<ox^im;oT, us (c) tc^i-ct^tc, 

[0 0 4 3] 

r)uij ^) ±m^m'^^h iz^A^xii x\^^o T)i^iJV±m^mtLxii^ fzt^i:^ 

Ca, Mg, Sr. B a ^j: t'^ m^^^ Z t:^^X ^ ^ (D^ySUJ: tL{i\ S.^^ 
A 1 xG ay I ni_x-yN {fzfzLO^x^l . O^y^l. x + y^l) xm^ 
ti^Umm^tm^^B-^mhti. fztx.lt. CaN^e^H^. ^^^AlxGai_x 
N (fzfzLO^x^l) xm^ti^^^B^^^Whti^o 
[0 0 4 4] 

z<Dx^KLx. iimmmm^B^mx.^m^^n^zt^^x^^o 
?tffifis:«^-e(i. G ai^^^B^m^-r^m^^iz. G a-Nm^^B&m:^mm^ 
xmmL. ^<7ymzm^^Bmm<7)ma^^§t^L. ^(Tymm^^h^^B^^-^^ti^t^ 

z t X. t# htifzGa i^^^B&u<^mm(D^mm^^it-t h m-ki^^h -otzo ttz 

> WLmiiSLmzXhm^Bii^m±W^^B(D~n>i)^hyyV-U\znUiJ^^^^^ -tL 

\znLx. mmm2(D:fjmt. m.m^Bi)-hm^mK^^B&^^^x\^^hfzib. 

[0 0 4 5] 

tbiiEff 2003-3105184 
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^-v: 13/ 



immm] 

iikT. mm'^m^j:m^m^^x^^m^^hizmmi<zm.m-r^o 'tis, ot^h 

j5i^!lT(±. G aNm^m^fl^^^^^iM^iZ'^^^rmM't^:^^ AlxGai_xN-^ 
A 1 N<hv^o7t:|a^^A IxG ayl ni_x-yN {fzfzL. O^x^l. O^y^ 

1. x + y^i) x-m^ti:hummit^^^Bi>mm.<7)^mzX':>xmm.x-^^ 

o 

[0 0 4 61 

(mmm i ) 

^^M^O-efi. -y-TT-r T*«±H> MOC VDvSt:: J:oTG a N^h^h^^^ 
[0 0 4 71 

t-f. mm^mmu^f^'ffz-r^o mm^n. ^yr-fr (^b^h14a 1 2O3) mm. 

ocvDm^x-oxf^m-t^o 

[0 0 4 81 

'>A?:-^^T'V^T^) ctv^o i-^t>*>. '>-Kii{±> a^^A 1 uG ayl ni_u_v 

N (fzfzL. o^u^i. o^v^i. u + V ^ ix$)^) ^mfziriumm.it 

[0 0 4 91 

<\y^UM:^^Ji^^^o fztx.i£. V4 ^"7 4 ^ iJ-^^y (DLC) -^A 1 G a 

1 <D^y^m:^^M^^^t:fy^m.mx$)^o A 1 (D^mm-^^'^^^tm^Bf&M(Dmfiii-A^^ 

i&<. E.OG a Nil!?ti'*^LT'^S!l!LlC< < ^j::hfzib-77.^mt LtilLTv^^ 
o IllJ^xmt^c^*^)^ A 1 coa.j3KJ:b(±, 3I^^-%Jil«± (A 1 0.O3G ao.97N) 
mtL<. 5J!r.^%M_L (A I0.05G ao.95N) y)^^ h liZMt L^^^o 
[0 0 5 01 

mSEirt 2 003-3105184 
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^-v: 14/ 



Na a t^^^u/i^^^t LTrlAtTtG aN<^il>?i^ (8 0 0^. 50 
a tm) tt'tca-itL/.Zo fIlgB^B*1StC(i. -9- "7 r ^ T»1S±i;. G a ()¥$^ 
:4//m) A I0.07G ao.QsNii (ff$:i. 4 m) <!: Lfc^^^ffl 

7{»^ A 1 G a Ng{±{ii^h'il!ft|-^i-^ M?tli<7))^^(i 5 // mT'a^o t^'c. 
A 1 0.07G ao.93Nil±^<7)|±HSB^ft^)l,<btL>^75^-QfCo "7 ^ y ;^i35(;^ 

[0 0 5 11 

LTiJ^-f -V^^ K5-f iJ':^-;J^> (DLC) *fflv>r^J:v> 

[0 0 5 2] 

;^:6^'?SALfcG aNil!fe?gl3Mt-'S^-r-\'^> K<7)itttl30v>T^tf^L/io Ga 1 
i^^AtNaO. ^ l^t^' ^^^y YM-^^n (0. OSS^'^A) ^^B 

NmoitJ^tcjSAL. 2. 5^j±#ffl^ff'-e8 0 or. 2 4 B#r^Kcgi-;i>v#iii^ 

/cr^-V^V KM^<7)®fi^vl!!^Lfct 0. 0 3 SiX^AT'^iJlll^m^ 

L -Cit'tt:*^^^) CI <!: 7J»^^:^75- o fzo 
[0 0 5 3] 

ffiMB^H*^<7)f^^:^-^^iii6tc^-ro t-r. me (a) •9--7T 

^ T^«6 1 MOC VD-^-eG a N;6^'^^'2) v- K® 6 2 ^^ft^^-^^o 

mm^Wfi^^^l 0 2 0°C~1 1 0 0rtC5^^J;^H-9--7r-rT*« 

6 1'SrJnl^L. h -^A (tmg) i:NH3<b ^*^±i;'0fc|&i-<?>i 

ailiE#2 003-3105184 
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^-v: 15/ 



^^•S^fflV^T^ ct < . /;<hx.{f\ HVPE (/^^ K^^ K^+@^:R) vS^MBE 
[0 0 5 4] 

12 6 (b) 6 2±tcvx^)l6 3 ^f^^1--i)o 

:$^IIMf«-e{±A 1 0.07G ao,QsN^^h^j::h-r^^m6 3 ^MO C V D-&t:ff^^i- 

) iiNHs^:^. 26600Pa (200Torr) X^mU i&W^m 110 5 

o 

[0 0 5 5] 

3 <7)— §15^ K^-f J^-y J: oT!^*L. [116 (c) i^zjjkir X o v- K 

^ 6 2 ^ffim^-li:'2)o CKT)^^. 1212 (a) tC:^-rJ:^H. v 7. iJ' M 6 3 K 

[0 0 5 6] 

{c^iiy)m:^:^^WM-^^tL. -^-^T^r t^^jse^ 1 0 ort L. '^ffi-ey 

'7X-rWLm^'t^^Ztl>ZX'oXDLCm'^f^m't^o >k^z^ -7* h Vi^yy 

:i^'y^^^*m;oT^*t. G aNv- Kii^^ai^-ttr^o Z.(Di.^\zLX^ D 
L C «b -7 X m ^rff^^t? # 'i) o 
[0 0 5 7] 

i<7)<fcdtcLT#^:}x/iS*SH°H*^^ffl^/^-C. 1216 (d) lc^-r<t9t^. 
K^6 2;6-fbG aN^B^HB 4 ^ L P E?*m: o T^:R$-ii->5>o iiHT. G a Nf^e^ 
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^- V : 16/ 



[0 0 5 8] 

EI7<7)LPE^«(i, i^.*^:^-'XT'^-5>M^>y':^. S /^{iT >^ (NH 

^>^W#7 3i:. «^'j^7 4 t ^fix.'i>o > 7 3 TO 

7 h ^tLTv^^o TO 7 5{ix ^-}^"n>^^ K(B N)^T;v ^ ( 

A 12O3) ^i:7&^^^^o TO 7 5(±. um'ke 0 or- 1 0 0 oviizmmx-^ 
w^m%j±t)ii. j±-tjm^^7 2 tcioT 1 0 o%&ii}.r(7)mm-t:pmx'^^ 

o 

[0 0 5 9] 

^^ifeMT-ti. G a a i:<?)^;vjt^2. 7:7. 3 ar-^ao TO 7 5 (i 8 0 

OVKm^^fi^o -ry^=-r (4 0#a%) /6^71-^$ti/iM*>^''^ (Satm 

[0 0 6 0] 
[0 0 6 1] 

tfz. ■^^m<o:^mxm\^^hft^±m<DLY' Emm. im^^) 'B^a^msic 

T^-fo C<7)LPE^M8 0(i> ;^T->^y?.^<7)^-\'>/^-8 1 tifpmz 2 tim 
X.. 5 0 a t m<7)^EbtC|||-x.^tT,^<t ^ tC^oTv^^o ^^>^'?-8 1 
iD^fflcOt:-^ 8 3:^^~@eS$ttTv^^o 8 1 (i^ 3 o<7) v^- 

^$*L-C:|3t). ^fl^'tlliZiimMHS 4 a- 8 4 c:^^J^^iinhnX\^^^o 3o 
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^-v: 17/ 



[0 0 6 2] 

'j^'L^tS 5<7)rat;(i. m.\\L-^^^m (BN) ;5-ib^^ltij|8 6/6^'@E®^tLTV> 
'l>o ifi^S 6 ll##^^SAL> ltJ©<7)?ajt*±#^-ti:>6^<!:m:oTil>f^8 77&^' 

-Cii. ?im^<7)^«^^;K®^f|5 8 8ti@^-e#>2>o ^^{±> |iI$5-^-3^8 9 a 
tcJ;oT(lI^$;tL;|>o il!l^8 7tc{i, tlf^fflcTJT'n^^ 9 OT&^^avtT'i^ct ^ 
j&oTv^^o T'n^^ 9 0(i. m^^-iS^ 8 9 b liJ: o Tinted ti^o 

.10a txn\^x±.(D%m%&ny'Q\u mmmmM(^mmmmt^'mi^^^o # 

[0 0 6 3] 
[0 0 6 4] 

(1) S-f\ G a i: -7^ y ^'7,-Cab'5>N a <h ^> F;f^(7)l:/ilt#l: L. it:tS8 
6l*ItC-t y M-^o G a tC{i. MjS75^9 9. 9 9 9 9% (v y iJ^X-^-T >) <7)^> 

i:HJ:o-CNa<7)*tm^1f d «l^^^^-e§^o v^- 7 r - o TN 

@^kt*^i9^I-t-^<!:i;J:oT. -etL^l^^i"^ C t J; o 
T N a colifiJS ^ ±tf ^ ^ <!: Ti^^tr ^ ^ o 
[0 0 6 5] 

(2) ^^t;. itljll*F<7)J^+m^illlii-r^/ci6. «^';^l*I<0iajg^9 0 ortT 
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[0 0 6 6] 

(3) ^^IC. TO<0SJt^8 0 ormS^L. ill«t^itl&fD^:^tSt-t^o «^ 
[0 0 6 7] 

(4) ^B^aW^'t'til 0rpm~200r p m(7)|EHc7)|l|KiSJg-e»=|£^llI^ 
^-l±-'l>o as L< {±. 1 0 0 r pmM^^-eHIK^-tt^o 2 4 Bf r^^a^a ^WbK L/z 

^oTv^^ill?^^|^*^^/ci6. 300rpm~ 1500r p m<7)r^-C*«^[lI 
^^■^-So MS L < {i. 1 0 0 0 r p mHum-eHIiK^-e^o ^<7)m. 

[0 0 6 8] 

^MMMX-lt. N a <7)<J^<7)-7 9 y ^y^^fflv^/c^^ Li> Na. K<7)-7^.y^ 
nhitho tztk.{I. N a i; C acO^l-^y^ y ^;^-e(i. C a ^ 1 0 %SJg?lA 
[0 0 6 9] 

Jii>±<7)J;dlc. ^|§0^tcj:;a{i\ ¥S14;^^^iS<> |gH^Hl4^J:<. 

tL^ ###:i/-Hf ^ ^^O-rVs-^ X-7°n-t>?. ^ffi^'ft-ei 
[0 0 7 0] 
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m&^t LX^i. A 1 :/)^^ < -^i ttMrM^t(7)7t:nm;^^>->&v>A 1 xG a i_xN ( 
O^x^l) ^I^B^B^ff^iiKf '5)-l<!:7i>^^$?* Lv>o 3^l&0>gt;J:ti{i\ Ga<7)-*|5^ 

* ffMi- ^ <h ^ ortgtr ^ a o 
[0 0 7 1] 

2 ) 

^m^MXli. ■*)-yT^rm^±iz. MOC VDi^HioTG a Nv- K^t 
[0 0 7 2] 

±t;MOC VD;fttCioT. G a N>&-^^>5 v- K^^f^^L. v- Ke±tC>?. 

h 71^(7) f^^-r^o mmmi tisimi^^. Ganmiu 

lzmmL<i>z\^^UM-^^^^^o tit^il^ r-f^^y Vv4 ^iJ-yi-^y (DLC) 
^AlGaN. A \N^j:t'-^m\^^htl^o A 1 G a N75i^fflv^6n-5)^i^tC{i. v 

LTiiLTv>-i>o III^^7C^tC|J&i6^ A 1 ^«Jt(i> 3W.1^%\^J.± (AIq.OS 
Gao.97N) ^mt L < . 5iET-%J^± (A 1 0.05G ao.QsN) ^^^^tcMtL 
v^o ^ll»J-e(iA 1 0.07G ao.gsN^fflV^^o MOCVD-/tT% ^M^JS (h 

^^<hicj;oT. A 1 G aNv;;?>iJ'M*^ft^-ti:^o -etT. h ^ A 
I0.O7G ao.93N-77.^M*^'?^-->i^L. G aNv- K^^;^ h9-f ^'i^tH 

[0 0 7 3] 

*^^co:^-^t:fflv^f>tL^igll;ML P E^gO-'0^«^IlI9 tc^i-o 
fai&ML P Emm l O O v^7=->^;^$SOW^'i^ l O l ^mx.. 5 O a t 
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^JEtcH-X-^tL-S J: 9 ^^oTv^^o W^'J;p 1 0 1 titi. iPiltfflOli-^ 1 0 2 

1 0 4 l^ltiMib'-^'^^ (BN) ^^h^^^i^mi 0 5^@^L. itJj^l 0 Sl^Itcit 
mi 0 6:fcJ:0^^«*gB^Bl 0 7^@eM1--2)o TOH^^T^^'HIte-t-?) ^ <!: <t ^) > it 

[0 0 7 4] 

[0 0 7 5] 

^no:>W.m^^m!m-thfz^^ m^'^l*I<7)fi«^8 O Ot:t-e±#$-ii:^o Ga 
[0 0 7 6] 
[0 0 7 7] 
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[0 0 7 8] 

Uhfi^o fzt^^t. N a i: C y i^^^T-ti. C a * 1 0 %fIJ^^IA 

[0 0 7 9] 

(^M^J 3 ) 

^ o 

[0 0 8 0] 

x^fflv^^o ^fbS'fbv'; m<bT;i-5-'^ 

[0 0 8 1 ] 

i N X ^ 1 0 0 nmWL^^^Z>o >k\Z. ^ * h U ViJ''^ 7 ^' - io J: -i- y ^ > 
[0 0 8 2] 

luG ayl ni_u_vN (f^fiL, O^u^l, O^v^l. u + v^l-C 

h^) xm^fihmm^^mmir:bo ^mmmx\i^ mm^mmi o 2 or- 

I I Q 0°CKtj:h T 4 TmWL'k1]m\^. h V ^ A (TMG 

) i:NH3t ^»;K±tC'^f^1-;E)^<!:tC ioT. G a ^^ft ^-^^^o ^<Dn 
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ftim^m'S:^^^^t{zX^mit^^^^t:/)^X'^^o 1114 tc^Lfcid 1 
0 1 Ot:<7)?ajB^-efgH^^:S^-e^hG aN^(iR$lt>tll^St-^o tT'c. 104 
0°CO?ajt-eMB^HJ^ft$-li^ G a Nii(±^ff^^;>ttCi3KS-r^o ^/i. 10 70 

^it15!lT-{i. 1 0 7 or-e^S^-^. R*£t>tOffi^B^B*ffMt-^o 
[0 0 8 3] 

t#f,ti;t:G aNftlgB^H^fflv-r. HM^iJ 1 t IsJ^co^fitc J: 19 . LPE-^tcJ: 
oTG aN^^B^H=^W^1-'Bo S i Nx-7y^i>M{i> ISb^bW^±> mMt^^h^j: 
v^^S-a^SLTiSV^T^ J:v^75>^ S i ^^'nff^(7) K-/\'> h ^ 7 -;/^^: 

o 

[0 0 8 4] 

v^o GaNltB^afi. S*§B^B5&-^a^fi^l3^fti-^o mUtLX. (S i 

) ^ij'^J^Amm (GaAs) ^fflv^^<!:, M:6^~G a NS$^R4^m!llftli-^ C <h 

SKfi^^GaNl&B^H^ft^^'^^^tg.h^^). J:i9e$Efi-e^«^^GaN#.|&B^B* 

[0 0 8 5] 

(IIWJ4) 

mmmixii. ±$immmxnhti^mu^m^^x^^mi$-iy—^'iifm-r^- 

[0 0 8 6] 

Jg:^^'5 X 1 Ol8c m-3j.:;Tt3 7^^ J: ^ tCS i ^ K- -7° L/c n f^G a N ;e>^ -i) n 
>^^h^202 i:J^m-r^o ^«2 0 1 (i. -9" 7 r ^ T±mimM<bmB^B 
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(G a N t ^^tf^al) trti. ^Mtli: LT S i imm-T^ tGa <D^^l^m 

#^^^^<0,>^.-e^J^^^-^x.^o ^cofzi^. ^-V'J T^-J^;6^^5 X 1 Ol8cm-3m 
T ^ >2> J: ^ K- 11 ^ Mf^i" ^2) o 
[0 0 8 71 

^tz, zi> 9 ^ YWt2 0 2 ±.K. nBA 1 0.07G ao.93N7{>^'b^>i>i5'^ y 
2 0 3 ^ nff^G a N;^)^ <b ^ ^t^^'-I' 2 0 4 ^=^?fM1-'2)o >k^z. G ao.sl 
no.2N^^^^^#pe (l¥$*^3nm) t G a ^h^^') TM (/¥$6n 

m) ^m:oT«^^tL7t#m«^#P (MQW) ^mi^m 2 0 5 t LXM^-f 
ho ^^^^ pBG a ^i3^h^j:hitif^ 2 0 6 ^ pf^A 1 0.07G ao.gsN^-f? 

-7 K^ 2 0 7 .h, pff^G a^i^-hti:h^y 9 ^ bg2 0 8 <!:^?fM-r^ 

'^MO#2g^^-■^fT•*^)^ MQWfg14^tC:fott'5>-r ^v-^A^-^tf^^^cO-x 
[0 0 8 8] 

n >^ 2 0 8 (7)_hf|5tc{i, ilig7&^^2 maScO«»IEaATlit^«^-r-i>^ 

Itm2 0 9 7i)^^ff^^$tLTv^^o pi^co^^y K/f 2 0 7 OJig|5i3 J: p ff^O 3 > 
^i^h®208tc(i, mitM^aS h ^ ^ 'J y $ tLT ^ o 

[0 0 8 9] 

pff^<7)3>^^ h^2 0 8<7)±'(|iJlz{i, Mi2 0 8 -J 

1--2)pfJjmS2 1 OTj^'fM^tLTV^^o nf^c03>^^ hit 2 0 2 0±ffinc{±, 
3>^i5'hS 2 02i::t-^ y 9Wk-fhxi%mM2 1 1 ;6^'ff^^^iLTv>^o 
[0 0 9 0] 
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Lfzo 

[0 0 9 1 1 

^*»!l<7)^2*<$l/-+P{i. M<i; tr. tSfi^Jt^^n X 1 02c m-2j.:J.T<!: 
[0 0 9 2] 
[0 0 9 3] 

Jfc^N ±fe^*&^J<7):^?iT'{i. c ® A 1 xG a i_xN (fzfzLO^x^l) 
iU^^m tLXm^^^^t :^^X ^ ^ m<7)mifii<DA 1 X G a i_xN ( fz fz L 0 
^x^l) mU^mm^B&^tLXm^^^Xiy^ a^^AlxGai_xN (fzfzLO 

^mt Lxm^^tzm^^. nhfifzM^m^Bmu^m\^^x^itv-( -t- v^mj^-t^t 
, }^:^v'm^^'^^^^(^x\ jE^itm'ft^mm^ <n^^^^^^t:^^x^. n 
ymm<^\^±:^^m^x^^ o 

[0 0 9 4] 

[0 0 9 5] 
[l§^c^?*m] 

m 1 ] ^mm<D^mijm<7)~m'i:7^-ri:mmmmxhho 
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[1121 :$:|§^<7)^jt:^]ft(7)-X^I*^-r (a) -m<0±mmiiXV' (b) 
[1114] (a) (c) (i. 4^l§0^<Ot^ii:^'^co-X^I(7)^fl*^t-BffffillI-e 

[0 6] :^^m'^m^:^mco^<7yi]iL(D-m^^^'rxmmmm-r:^^^o 

[El 1 0] :2^i§0^<7)^5i:^-^T'M7t^n^#^2g#^ffi<7)--'^j^^1-Kff®El-e 
1 1 

12.33 ^mi^m 

1 3 , 3 2 . 6 3 iJ'M 

14.34 iimaibtj^H^B 

6 1 -^yr^rmm. 

6 2 V- vm 

6 4 G a Nl^H^a 
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mi 2 0 0 3 -0 7 8 8 1 4 ^- v : 1/E 

mm 

mm] $mmm^'^h^ < R^mm<D^mmm^^iimmitmmm^m^ 

o 

imW:^^\ 1 1±K. m.m.^A luCavInl-u-vN (fzfzL 

. o^u^K o^v^i. u + v^ ) -^^m^n-^^mi^m 1 2 

1 2 ^miSs^Bi: L-C. 1 2 ±mimM{l:t/lgB^H 1 4 ^fiKft^-^i:^ 

HI 1 
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